Abstract: In this paper we develop a mathematical model of a MEMS beam resonator under the actuation of an electrostatic field. The model is valid past pull-in including impact with a stationary electrode. We develop a contact density function to simulate distributed impact forces by integrating the intermolecular potential between an infinitely long finite thickness strip and a half plane. The contact force model is inserted into the model developed in [1] . A damping term inspired by [2] is introduced into the equation of motion to represent the additional losses during contact. The obtained nonlinear partial differential equation (PDE) is converted into coupled nonlinear ordinary differential equations (ODEs) using the Galerkin method. A numerical solution is obtained for the mathematical model and related results are discussed.
Introduction:
The main aim of this work is to design a repair system (see Figure 1 ) for a failed MEMS in which a moving structure has collapsed into the substrate, as a consequence of pull-in instability. The beam can stick to the static electrode due to adhesion forces [3] . The system will place an electrode above the collapsed structure to apply an electrostatic force to pull it out. In this study, we obtain the equilibrium configuration of the beam after the pull-in instability, which will allow us to estimate the voltage to be applied to the repair electrode. 
The boundary conditions are 
where ni ω are natural frequencies and i ξ are modal damping ratios.
Results and discussion: Equation 3
is numerically integrated in MATLAB using the stiff solver (ode15s) considering only the first five modes, which were found sufficient based on a convergence study in [1] . The beam parameters used in the simulation are same as in [1] . The other parameters are . The deflection of the midpoint of the beam once it reaches the equilibrium under the electrostatic force is shown in Figure 2 which clearly demonstrates the pull-in instability. The corresponding equilibrium configurations are shown in Figure 3 . It can be seen from the figure that the contact length increases as the pull-in voltage is increased. 
